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I.  INTRODUCTION 


This  report  presents  results  to  date  of  a continuing 
effort  to  identify  the  solar  and  geophysical  phenomena  associated 
in  time  with  the  principal  energetic  particle  enhancements 
near  the  earth  in  the  post-maximum  years  of  solar  cycle  20.  It 
is  a partial  extension  of  the  studies  started  in  the  "Catalogue 
of  Solar  Particle  Events,  1955-1969,"  (editors  Z.  Svestka  and 
P.  Simon).  A first  supplement  to  this  catalogue  with  data  for 
1970  was  published  by  the  present  authors  as  Report  AFGL- 
TR- 77-0222,  "Survey  and  Comparison  of  Solar  Activity  and  Ener- 
getic Particle  Emission  in  1970."  The  present  study  continues 
the  survey  of  particle  events  through  1971  and  1972.  It  must 
be  remembered  at  all  times  that  the  sensitivity  of  the  satellite 
records  has  increased  significantly  over  the  years  and  has 
introduced  a certain  lack  of  homogeneity  in  that  which  is 
recognized  as  a particle  event. 

II.  EVALUATION  OF  PRINCIPAL  ENERGETIC  PARTICLE  EVENTS,  1971 
AND  1972 

Energetic  particle  records  for  1971  and  1972  have  been 
examined  and  distinctive  particle  events  have  been  tabulated  by 
Ms.  M.  A.  Shea  and  Mr.  Don  Smart  of  AFGL.  Lists  and  graphical 
representations  of  the  recognized  particle  events  were  given 
to  Miss  E.  R.  Hedeman,  Dr.  H.  Dodson- Prince , and  Dr.  0.  C.  Mohler 
for  study  in  conjunction  with  the  organized  solar  data  at  the 
McMath-Hulbert  Observatory.  The  particle  data  included  times 
of  start,  maximum,  and  duration  for  each  event,  and  information 
relating  to  levels  of  energy  detection  and  multiple  spacecraft 
response.  A total  of  202  energetic  particle  events  in  1971 
and  1972  have  been  studied.  The  solar  data  used  in  the  compar- 
isons included  not  only  flare-occurrence,  but  also  the  forma- 
tion, growth,  and  disk  transit  of  major  centers  of  activity, 
and  the  activation  of  large  filaments.  The  occurrence  of 
geomagnetic  disturbance  and  the  passage  of  interplanetary  sector 


19  03^02  in? 


boundaries  also  were  considered  in  the  evaluation  of  the  prob- 
able or  possible  causes  of  observed  particle  enhancements. 

In  1971,  83  distinctive  particle  events  were  studied 
and  in  1972,  119  particle  increases  were  evaluated.  The  con- 
ventions and  symbols  used  in  the  two  prior  studies  of  particle 
enhancemant  mentioned  above,  have  been  followed  in  the  present 
survey.  The  symobls  used  for  flare  and  other  associations  are 
as  follows: 

• Flare  association  is  certain 

© Flare  association  is  probable 

O Flare  association  is  possible 

<D  The  flare  is  probably  a "contributor" 

□ Possible  flare  on  invisible  hemisphere 

A Time-associated  with  a sudden  commencement  or 
an  SC  geomagnetic  storm 

0 A modulation  effect,  including  geomagnetic 

disturbance,  and  CM  transit  of  an  active  region 

Tables  1 and  2 and  their  appendices  contain  the 
principal  results  of  the  present  study.  The  tables  give  infor- 
mation relating  to  all  proton  enhancements  in  1971  and  1972, 
respectively,  with  confident  flare  or  geomagnetic  associations. 
The  tabulations  include  both  particle  and  flare  data  as  well 
as  remarks  relating  to  the  dynamic  radio  spectrum.  X-ray  flux, 
electron  data  (when  known)  and  other  pertinent  comments.  The 
appendices  to  Tables  1 and  2 give  data  and  remarks  relating  to 
all  high  energy  proton  events  (19-80  or  >60  MEV  or  with  PCA) 
in  the  years  in  question  for  which  confident  flare  or  geo- 
magnetic associations  could  not  be  made. 

For  93,  46%,  of  the  202  particle  events,  confident 
flare  or  geomagnetic  associations  could  be  established  (see 
Tables  1 and  2 ).  Of  the  remaining  109  particle  enhancements 
without  such  explanations,  17  were  events  that  included 
relatively  high  energy  protons  (19-80  or  p-bO  MEV  or  PCA.) 

(See  Appendices  to  Tables  1 and  2).  In  the  two  years  studied, 


there  was  a total  of  44  such  high  energy  events  in  the  particle 
data.  The  "problem"  high  energy  cases  thus  constituted  39% 
of  the  most  energetic  particle  increases  in  the  years  1971 
and  1972.  Do  these  rather  numerous,  energetic,  "problem" 
enhancements  perhaps  stem  from  a certain  ease  of  propagation 
from  the  invisible  hemisphere  in  these  simplified  post- 
maximum years  in  solar  cycle  20?  Together,  Tables  1 and  2 and 
their  appendices  account  for  approximately  507,  of  the  identi- 
fied energetic  particle  events  in  1971  and  1972.  The  remaining 
events  included  only  those  with  lower  particle  energies  and 
the  less  confident  solar  or  geophysical  associations. 
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20m  dynamic  spectrum  radio  burst(M),  report  "calm  disk" 

16^12^  E/0.5-1.1/8.0  + cont(M,DKM),  but  no  known  flare,  at  this  time. 

45m  Source  possibly  is  on  invisible 

16^13h  P/19-80/0.032  hemisphere. 


